Introduction {#s0005}
============

Prostate cancer (PCa) is the most common solid tumor in Europe, with an incidence of 214 out of 100,000, and ranks second in cancer deaths.[@bib1] In the United States in 2014, there were expected to be about 233,000 new PCa diagnoses and about 29,400 PCa deaths.[@bib2] According to data from the Ministry of Health of the Republic of Turkey [@bib3] and the results of a study,[@bib4] incidence rate of PCa was 35 to 37.6 out of 100,000, and it was the second most common cancer in men.

The use of prostate-specific antigen (PSA) as a tumor marker was a substantial development in the diagnosis of PCa.[@bib5] Currently, clinical stage T1c constitutes 40% to 50% of newly diagnosed prostate cancers and this shows the importance of PSA in the diagnosis of PCa.[@bib6] To date, no specific lower PSA cutoff value has been indicated in the relevant guidelines for PCa diagnosis. The National Comprehensive Cancer Network[@bib7] suggests biopsy for patients with PSA ≥2.6 ng/mL. An Italian panel group[@bib8] suggests to perform a biopsy for patients with PSA ≥2.5 ng/mL if they report a family history of PCa. However, if patients have no family history of PCa, their recommended PSA threshold for prostate biopsy is \>4.0 ng/mL. The ideal PSA threshold for prostate biopsy is still being debated. However, there is a tendency to perform biopsy for lower PSA levels during the past few years.

Prostate cancer incidence shows regional and racial differences. Furthermore, lowering the PSA threshold may lead to overdiagnosis, increased rate of prostate biopsy, side effects due to biopsies and treatments, and costs. Thus, we think each country or region should set their lower PSA cutoff values while making the decision for biopsy. In this study, we aimed to determine the cancer detection rate in Turkish men with a PSA level in the range of 2.5 to 4.0 ng/mL and who underwent transrectal ultrasound-guided prostate biopsy (TRUSPB), and also to compare, with regard to cancer detection rate, the patients with PSA level in the range of 4.0 to 10.0 ng/mL.

Materials and Methods {#s0010}
=====================

We enrolled a total of 623 patients in the study, aged between 40 and 70 years with PSA level 2.5 to 10 ng/mL and whom TRUSPB was performed between January 2012 and May 2014 in our clinic. Patients were divided into 2 groups with respect to their PSA levels. One hundred one patients with PSA values in the range of 2.5 to 4.0 ng/mL constituted Group 1 and 522 patients with PSA values in the range of 4.0 to 10.0 ng/mL constituted Group 2. Patients who had abnormal findings from digital rectal examination, urinary tract infections, recent urethral catheterization, cystoscopy, history of transurethral resection, and previous TRUSBP history were excluded from the study. At least 2 PSA measurements were performed on all patients before biopsy.

Prophylactic ciprofloxacin was administered on all patients before biopsy. An ultrasound-guided biopsy was performed transrectally under periprostatic nerve block by using an 18-G needle and biopsy was performed in 12 quadrants in all patients. Prostate volume of the patients was also calculated during the process. The mean PSA level, age, prostate volume, and PCa detection rate were compared between the 2 groups.

Statistical analyses were performed with SPSS version 22.0 for Windows (IBM-SPSS Inc, Armonk, New York). Numerical variables were summarized with mean (SD) and categorical variables with frequency and percentage. The significance of differences among groups was assessed by Student *t* test and logistic regression analysis, and analysis of categorical variables was examined by χ^2^ test and logistic regression analysis. A *P* value \< 0.05 was considered statistically significant.

Results {#s0015}
=======

Group 1 had 101 patients and Group 2 had 522 patients. The mean age was 60.5 years (range, 50--68 years) in Group 1, whereas 64 years (range, 50--70 years) in Group 2 (*P* = 0.06). The mean PSA level was found to be 3.1 and 6.8 ng/mL in Group 1 and Group 2, respectively (*P* = 0.03). The mean prostate volume was 42.9 mL in Group1 and 44.5 mL in Group 2 (*P* = 0.18), which showed no statistically significant difference ([Table I](#t0005){ref-type="table"}).Table IDistribution of patient data according to groups.[\*](#tblIfnStar){ref-type="table-fn"}Table ICharacteristicGroup 1Group 2*P* valueAge, y60.5 (48-72)64 (48-82)0.06prostate-specific antigen, ng/dL3.1 (0.5)6.8 (1.5)0.03[†](#tblIfnSym1){ref-type="table-fn"}Prostate volume, mL42.9 (13.1)44.5 (21.1)0.18Cancer ratio, %12.730.80.001[†](#tblIfnSym1){ref-type="table-fn"}[^1][^2]

Prostate cancer was detected in 12.7% of patients (n = 13) in Group 1, and in 30.8% of patients (n = 161) in Group 2. There was a statistically significant difference between the 2 groups (odds ratio, 2.5; 95% CI, 1.407--4.482; *P =* 0.001) ([Table I](#t0005){ref-type="table"}). PSA levels ≥4 ng/mL are associated with 2.5-fold increased risk of PCa. Of Group 1 patients diagnosed with PCa, it was found that 9 of 13 patients (69%) had Gleason score of 6 (3 + 3), 3 (23%) had Gleason score of 7 (3 + 4), and 1 (8%) had Gleason score of 8 (4 + 4). In other words, low-risk PCa was identified in 69% of patients and intermediate and high-risk PCa was identified in 31% of patients. The treatment protocols of the patients are summarized in [Table II](#t0010){ref-type="table"}.Table IIAnalysis of treatment in prostate cancer patients in whom prostate-specific antigen level is between 2.5 and 4 ng/mL.Table IIPatient No.Age, yGleason scoreTreatment1623 + 3Active surveillance2643 + 3Active surveillance3633 + 3Active surveillance4663 + 3Active surveillance5633 + 3Active surveillance6673 + 3Radical prostatectomy7653 + 3Radical prostatectomy8663 + 3Radical prostatectomy9563 + 3Radical prostatectomy10653 + 4Radical prostatectomy11643 + 4Radiotherapy12643 + 4Radiotherapy + hormone therapy13684 + 4Radiotherapy + hormone therapy

Discussion {#s0020}
==========

PSA is a glycoprotein produced in the epithelial cells of the prostate and secreted into prostatic fluid.[@bib9] The use of PSA as a tumor marker has been a significant improvement in the diagnosis of PCa.[@bib5] Today, 40% to 50% of newly diagnosed PCas are clinical stage T1c and this shows the importance of PSA level in the diagnosis of PCa.[@bib6]

PCa is a slowly progressing tumor. Although some studies have reported that PSA screening decreased mortality rates due to prostate cancer, no definite evidence is yet available showing that screening could reduce PCa-related deaths.[@bib10] However, reducing the cutoff of PSA below 4 ng/mL has led to increases in detection rates of clinically insignificant cancers.[@bib11] A publication by Johansson et al [@bib12] on PCa patients with no treatment outcomes between 1989 and 2004 and the publications by Albertsen et al[@bib13], [@bib14] that include long-term results of a risk analysis of patients diagnosed with localized PCa between 1971 and 1984, have increased our knowledge about disease progression. PCa patients with Gleason score of 6 or lower have 70% to 96% progression-free survival rate, whereas cancer-related deaths are expected at a rate of 42% to 87% within 10 years of diagnosis in patients with a Gleason score ≥ 7.[@bib15] Chisholm et al [@bib16] claimed that they could not predict whether or not detecting early-stage tumors would increase cancer-specific survival without performing a randomized controlled screening study, regardless of whether a radical intervention was performed. Gilbert et al[@bib17] evaluated the results of 36,316 TRUSBP procedures. They found that PCa detection rate was 27.4% in patients with PSA level of 2.5 to 4.0 ng/mL, and 30% in patients with PSA level of 4.0 to 10.0 ng/mL. They concluded that there was no statistical difference between the 2 groups in terms of PCa detection rate. In the Prostate Cancer Prevention Trial study,[@bib18] TRUSBP was performed to 2950 patients with PSA levels ≤4 ng/mL and with normal findings from digital rectal exam. As a result, PCa was detected in 15.2% of men with PSA ≤4 ng/mL. Rate of PCa diagnosis increased to 26.9% in the group with PSA levels between 3.1 to 4.0 ng/mL. Furthermore, PCa was detected in 6.6% and 10.1%, among men with PSA ≤0.5 ng/mL and between 0.6 and 1.0 ng/mL, respectively. It can be eventually claimed that there is no lower cutoff of PSA for detecting PCa, but as PSA increased, PCa detection rate--- particularly high-grade PCa rate---showed an increase.[@bib18]

A significant increase was observed in detection rates of low-grade and clinically insignificant PCa with an increase in PCa screening studies. Hence, active surveillance is becoming widespread in recent years for monitoring low-risk PCa. Data analysis of the Randomized European Study [@bib19] for PCa screening showed that 30% of patients with PCa underwent active surveillance after a median follow-up of 40 months. In a Johns Hopkins study,[@bib20] disease progression was reported in the control biopsy in 31% of patients after a median follow-up of 23 months. As a result, curative treatment must be given within 3 years to approximately 25% to 30% of patients undergoing an active surveillance protocol. Active surveillance studies in the literature generally reveal a success rate in PCa-specific survival of 97% to 100% despite relatively shorter active follow-up periods. Another study demonstrated that PCa-related mortality rate at an average 10-year follow-up was low (3.4%) in the low-risk group and radical prostatectomy had no advantage over watchful waiting.[@bib21] This study shows that the survival rate in the low-risk group was not different in the active treatment arm when compared with a watchful waiting approach.

In a study examining the psychological state of patients diagnosed with PCa, those who were given curative therapy and those who were followed-up with an active surveillance program were analyzed. Overall, anxiety was determined in 16% of patients and depression in 6%. Anxiety and depression were significantly correlated with younger age and longer period after the diagnosis, but not correlated with active surveillance.[@bib22], [@bib23]

Additionally, TRUSBP can lead to complications such as hematuria, hematospermia, rectal bleeding, prostatitis, epididymitis, sepsis, and urinary retention.[@bib24], [@bib25], [@bib26] Therefore, each TRUSBP constitutes a risk in terms of complications. Some blood-based and urinary biomarkers such as the Prostate-Health Index, prostate cancer antigen 3, TMPRESS2 (transmembrane protease, serine 2)-ERG, ExoDx™ Prostate (IntelliScore), SelectMDx (MDxHealth), and circulating tumor cells have been suggested to decrease unnecessary prostate biopsies and overcome biopsy complications.[@bib27], [@bib28]

In our study, PCa detection rate was found to be 12.7% in Group 1 and 69% were at low risk. In addition, only 1 patient with PCa was younger than age 60 years, whereas others were older than age 60 years. Our lower detection rates of cancer compared with other studies in the literature may be due to race-related factors and also to the small number of patients. Sample size is the most important limitation of our study. Also, it is a retrospective study with an inherent potential for bias.

Adverse psychological effects of PCa diagnosis, satisfactory results of active surveillance, complications of TRUSBP, and slow progression rate of PCa should be kept in mind while screening for PCa. Therefore, benefit and loss ratios related to cancer detection should be considered when deciding to order TRUSBP.

Conclusions {#s0025}
===========

PCa is a slowly progressing tumor. Detecting the tumors that will remain clinically silent throughout a patient's life and that will not adversely affect quality of life is not the primary goal because the main objective of screening is to reduce cancer-related deaths. The cancer detection rate is lower in Turkish men with PSA in the range of 2.5 to 4.0 ng/mL when compared with men with PSA in the range of 4.0 to 10.0 ng/mL. Furthermore, most patients in whom cancer was detected who had a PSA in the range of 2.5 to 4.0 ng/mL are low risk. The benefit of TRUSBP in Turkish men with PSA level between 2.5 and 4 ng/mL is low.
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[^1]: Values for age are presented as median (range), whereas values for prostate-specific antigen and prostate volume are presented as mean (SD).

[^2]: Statistically significant.
